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CLAIMS 



[Claim(s)] 

[Claim 1]A gene therapy agent of cancer containing an effector cell which introduced 
cytokine genes, and a tumor vaccine which introduced cytokine genes into tumor cells. 
[Claim 2]The gene therapy agent according to claim 1 whose effector cell is a 
lymphocyte which participates in destruction of a cancer cell. 
[Claim 3]The gene therapy agent according to claim 2 whose lymphocyte is tumor 
permeation lymphocyte (TIL), lymphokine-activating-killer-cells (LAK), or cytotoxic 
T-cell (CTL). 

[Claim 4]The gene therapy agent according to claim 1 whose tumor cell is a melanoma 
cell, a renal cancer cell, cancer cells of breast carcinoma, flat epithelial cancer, an 
adenocarcinoma, a transitional cell carcinoma, sarcomata, or neuroglioma (guru coma). 
[Claim 5]The gene therapy agent according to claim 1 whose cytokine genes introduced 
into an effector cell are interleukin (IL)-2 genes. 

[Claim 6]The gene therapy agent according to claim 1 whose cytokine genes introduced 
into tumor cells are at least one of a granulocyte macrophage colony-stimulating factor 
(GM-CSF) gene and the interleukin (IL)-2 genes. 

[Claim 7]The gene therapy agent according to claim 1 by which cytokine genes were 
introduced into an effector cell by adenovirus vector. 

[Claim 8]The gene therapy agent according to claim 1 by which cytokine genes were 
introduced into tumor cells by retroviral vector. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]More particularly, this invention relates to the gene therapy 
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agent of the effector cell which introduced cytokine genes, and the cancer containing the 
tumor vaccine which introduced cytokine genes into tumor cells about the gene therapy 
agent of cancer. 
[0002] 

[Description of the Prior Art] Although cytokine demonstrates anticancer efficacy, it is 
mainly divided roughly into three of the foUowings by the action mechanism. Namely, 
** tumor necrosis factor (TNF) - alpha, beta, interferon (IFN) - like alpha, beta, gamma, 
and interleukin (IL)-l, What shows direct growth control thru/or obstacle activity by in 
vitro to a cancer cell, ** Interleukin (IL)-2, 4, 6, 7, 8, 9, 10, 1 1, the thing that shows 
anticancer efficacy indirectly via a living body's immunity effector mechanism like 12, 
** It is used for the prevention and the therapy of a living body's side effects 
accompanying other carcinostatic therapies like IL-3, IL-6, the granulocyte macrophage 
colony-stimulating factor (GM-CSF), the granulocyte colony-stimulating factor 
(G-CSF), and the stem cell factor (SCF). 

[0003]The cancer treatment by cytokine-genes introduction is also tried in recent years. 
These one cytokine genes A lymphocyte (LAK), for example, lymphokine activating 
killer cells, It introduces into cytotoxic T-cell (CTL), a tumor permeation lymphocyte 
(TIL), etc., Activate a lymphocyte by autocrine or the paracrine by the cytokine secreted 
from an introductory cell, and raise passive immxmity ability, or. By introducing IFN or 
the TNF gene which has antitumor nature in TIL directly. . I will improve the antitumor 
nature in a tumor part, the trial to say is made (Nishihara et al. Cancer Res., 48, 4730, 
1988, Miyatakeet al., J. Natl. Cancer Inst., 82, 217, and 1990.) Itoh et al., Jpn. J. Cancer 
Res., 82, 1203, and 1991. Although the retrovirus is used until now, the introductory 
efficiency of the cytokine-genes introduction to TIL is dramatically bad, and it has been 
an obstacle over this approach. 

[0004]Another introduces cytokine genes into tumor cells by a retroviral vector etc., 
uses them as a tumor vaccine, and derives a host's tumor specific immunocyte. For 
example, the mouse colon cancer which introduced IL[ Fearon and others ]-2 gene, 
(Fearon et al., Cell, 60, 397, 1990) which has reported that will carry out natural-after 
take regression if a malignant melanoma is transplanted to an affiliated mouse, and the 
mouse gains the immunological competence which has resistance to the replantatio of 
IL-2 gene non introduction tumor cells. However, these are not those from which not 
necessarily satisfying results are acquired by each to antitumor nature, and examination 
is not made from the field of the metastasis control effect, and what is considered to be 
promising to cancer metastasis is not reported by under the present circumstances. 
[0005] 



2/14 



[JP,08-127542,A] 



[Problem(s) to be Solved by the Invention]Therefore, the purpose of this invention is to 
be able to demonstrate higher antitumor activity and to provide the gene therapy agent 
of cancer effective also in control of cancer metastasis that the above problems should 
be solved. 
[0006] 

[Means for Solving the ProblemJIf an effector cell which introduced cytokine genes, 
and a tumor vaccine which introduced cytokine genes into tumor cells are used together 
as a result of inquiring wholeheartedly about above SUBJECT, this invention persons. It 
found out that general immunity was derived efficiently and anticancer efficacy and the 
metastasis control effect were enhanced, and this invention was completed. 
[0007]That is, this invention provides a gene therapy agent of cancer containing an 
effector cell which introduced cytokine genes, and a tumor vaccine which introduced 
cytokine genes into tumor cells. Gene therapy of cancer said to this invention plans 
cancer treatment from both sides of antitumor action by cytokine genes, and a 
metastasis control operation. 

[0008]Hereafler, this invention is explained in detail With cytokine genes used in this 
invention. A granulocyte macrophage colony-stimulating factor (GM-CSF), interleukin 
(IL)-2, IL-3, IL-4, IL-6, IL-7, IL-10, IL-12, IL-13, IL-15, and the interleukin 1 alpha 
(IL-1 alpha). Interleukin receptor 1 Antagonist (IL-IRA), Tumor necrosis factor (TNF) - 
alpha, lymphotoxin (LT)-beta, and a granulocyte colony-stimulating factor (G-CSF), A 
macrophage colony-stimulating factor (M-CSF) and interferon (IFN)-ganmia, A gene 
which encodes various cytokine, such as macrophage migration inhibition factor (MIF), 
leukemia inhibitory factor (LIF), the T cell activation costimulatory factor B7 (CD 80) 
and B7-2 (CD86), kit ligand, and the oncostatin M, is said. The various cytokine cDNA 
already about [Homo sapiens GM-CSF cDNA by which cloning is carried out Wong et 
al, Science, 228, 810-815 (1985), Homo sapiens IL-2 cDNA - Taniguchi et al., Nature, 
302, and 305-310(1983)]. Homo sapiens About IFN-gamma cDNA, they are Gray et al., 
Nature, 298, and 859-863(1982)]. Cytokine genes used in this invention. Even if it is 
cDNA produced by being isolated from a cell using publicly known art, Although it 
may be chemically compounded in accordance with methods, such as a PORIME race 
chain reaction (PCR), from information disclosed by above-mentioned document etc., in 
order to suppress immimological rejection to the minimum, and in order to raise a 
curative effect, a thing of the Homo sapiens origin is desirable. 
[0009]In this invention, an effector cell takes charge of a cubnination of destruction of a 
cancer cell, means a cell population directly engaged in destruction, and specifically 
means tumor permeation lymphocyte (TIL), lymphokine-activating-killer-cells (LAK), 
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and cytotoxic T-cell (CTL) etc. Introduction of cytokine genes to these effector cells can 
be performed very efficiently by using an adenovirus vector. As an adenovirus vector 
used here. Including an insertion site for cytokine genes, especially if cytokine can be 
revealed in an introduced effector cell, will not be limited, but. Adexl of the Homo 
sapiens 5 type adenovirus origin [Saito, I. et al., J. Viol., 54, and 711-719] (1985) are 
used suitably. 

[0010]On the other hand, with a tumor vaccine said to this invention, the 
above-mentioned cytokine genes are introduced into isolation (culture) tumor cells by a 
retroviral vector. X-ray irradiation is performed to this, and production of cytokine stops 
only growth, without preventing. A host's tumor specific immunocyte can be derived by 
medicating a host with this tumor vaccine. 

[001 1]A retroviral vector used here, Including an insertion site for cytokine genes, 
especially if cytokine can be revealed in introduced tumor cells, it will not be limited, 
but it is Patent Publication Heisei, for example. 6-503968 MFG and alpha-SCG which 
are indicated by item gazette, PLJ, pEm, etc. are mentioned. A retroviral vector which 
inserted cytokine genes. It mixes with a plasmid which has a neomycin resistance gene 
as a marker which chooses that the target gene was introduced, psi 2, psi-Am , psiCRIP, 
and psiCRE It introduces into a packaging cell of [Danos et al., PNAS, 85, 6460-6464] 
(1988), etc. by a calcium coprecipitation Mr. method (KOTORANSUFEKUSHON). 
Only a cell into which the target gene is introduced is extractable by extracting a cell 
which furthermore cultivates this under existence of the drugs G41 8, survives and forms 
a colony. Next, you make it infected with various tumor cells, such as NIH3 T3 mouse 
fibrocyte and B16 mouse melanoma cell, using a culture supernatant of these cells, and 
it can check by Southern hybridization as a stable transgenics cell eventually introduced 
into a chromosome of a cell. Quantity of cytokine secreted from an infected cell can be 
measured by immunological assay of ELISA etc. 

[00l2]Next, this is usually used for tumor cells into which cytokine genes were 
introduced as a tumor vaccine after irradiating with 1 0,000- 150,000-rad X-rays. 
Although tumor cells here are a melanoma cell thru/or a renal cancer cell, other tumor 
cells, for example, cancer cells of breast carcinoma, flat epithelial cancer, an 
adenocarcinoma, a transitional cell carcinoma, sarcomata, neuroglioma (glioma), etc. 
can be used. Although a cytokine-genes introduction effector cell and a tumor vaccine 
which were prepared as mentioned above, respectively can be used as it is, with an 
excipient permissible in medicine, as a medicinal composition, they can be 
pharmaceutical-preparation-ized in gestalten, such as a solution, suspension, and gel, 
and they can also be medicated with them. 
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[0013]As a dosage form of a gene therapy agent of this invention, local administration, 
such as partial injection and internal use, can be performed to an anticipation metastasis 
part corresponding to a cancer type besides whole body administration in the usual vein 
and an artery etc. as opposed to a carcinogenic lesion. In administration of a gene 
therapy agent of this invention, a dosage form combined with catheter art, gene 
transfection technology, or a surgical operation can also be taken. Although a dose of a 
gene therapy agent of this invention changes with age, sex, condition, a route of 
administration, frequency of administration, and pharmaceutical forms, generally, it is 
made into weight of cytokine genes per day by adult, and the range of abbreviation 0.1 - 
100 mg is suitable for it 
[0014] 

[Effect of the Invention] According to this invention, high antitumor nature can be 
demonstrated to animals, such as Homo sapiens or a mouse, an ape, a dog, a cat, a horse, 
and a swine, and a gene therapy agent effective also in control of cancer metastasis is 
provided, and it is useful to the cancer treatment of minute metastasis. 
[0015] 

[ExampleJThe following working example explains this invention still in detail. These 
working example is the things for explanation, and does not limit the range of this 
invention. 

[Reference example 1] mRNA of the splenic lymphocyte of a mouse is used for cDNA 
of mouse IL-2, mouse GM-CSF, and mouse IFN-gamma, and it is RT-PCR. It prepared 
by law (Reverse transcripiton-polymerase chain reaction). It faced performing PGR and 
primer #485 shown below and #486 were used to primer #477 shown below, #478, and 
mouse IFN-gamma to primer #479 shown below, #480, and mouse GM-CSF to mouse 
IL-2, respectively. 

[0016]Primer (#479) : CCGAATTCTAGACACC ATG TAG AGG ATG GAG GTG 
GGA TCG TGT G primer (#480) : C TGT GAA AGG ATG ATG. TGA AGA AGG 
GGT GAA. A TAA GGATGG GC primer (#477). : CGGAATTGTAGAGAGG ATG. 
TGG GTG GAG AAT TTA. A GTT TTC GTG GGG primer (#478). : G GGG TTT 
GAATGG AAA. AAA GGA AGG GAA AAA. A TGA GGATGG GG primer (#485). : 
GC GAA TTG TAGA GAGC ATG AAC GGT AGA GAG TGG ATG TTG GG primer 
(#486) : G AGG AAG GGG AAA AGG AGTGGC TGG TGA GGATGGGG 
[001 7] [Working example 1] Preparation of the preparation TIL of the preparation (1) 
mouse melanoma B16F10 origin TIL of cytokine-genes introduction effector cell 
(TIL/IL-2), Alexander, R.B. et al,, J. Immunol., 145, and 1615-1620 (1990), Matis, L.A. 
et al., Methods EnzymoL, 150, and 342-351 (1987), Livingstone, A. et al.. Methods 
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EnzymoL, 150, and 325-333 Improvement was added to the method of the description 
(1987) and was performed to it as follows. 6 - B16F10 (Whitehead.) which is the high 
transition stock of the mouse melanoma B16 (ATCC CRL6322) transplanted to the 
feminity C57BL/6 mouse (it purchases from Charles River Japan) of ten weeks old the 
fresh tumor lump of acquisition [ Glenn Dranoff / Institute Dr.] — the inside of a full 
culture culture medium (CM) - 4 ** - 5 xlO'^cells/ml - it was suspended. 10% fetal 
calf serum, 2mM L-glutamine which carried out heat inactivation of CM, 5 xlO'^M 
2-mercaptoethanol, lOOU/ral penicillin, 100 It is mug/ml streptomycin, 0.5 mug/ml 
amphotericin B , 10mM3-(N-morpholino) propanesulfonic acid, and RPMI 1640 that 
added 70U/ml recombination Homo sapiens IL-2 (it receives from Shionogi& Co., Ltd.). 
They are equivalent weight of anti-CDs about TIL.-8-It mixes with a joint immune 
adsorption bead by 1 xloVml, and is 2 at 4 ♦*. Time incubation was carried out. 
pelletizing the bead to which TIL adhered — cold CM — three — carrying out time 
washing - the inside of CM - 1 xlO'^beads/ml ~ it was suspended, scattered on the 
tissue culture plate of 24 wells, and incubated under 37 ** and 5%C02. The bead 
separated from TIL was pelletized and removed one day after culture. The exposure 
(10,000 rads) tumor cells of a 2 xlO^ individual and the exposure (3,000 rads) normal 
splenic cells of the 1 xlO^ individual were used and stimulated per well to separated TIL. 
in It is a vitro stimulus 7 It repeated day by day [ 14 ] from the day. isolating TIL 
preparatively, when it becomes confluent - the inside of new CM - 2 xlO^cell/ml — it 
was re-suspended. 

[0018](2) The method of preparing the introductory recombinant adenovirus to TIL of 
mouse IL-2 gene by adenovirus was performed by Saito, I. et al, J. Viol., and the 
strange method of 54,71 1-719 (1985). Namely, a cytomegalovirus enhancer, a chicken 
beta-actin promotor. The manifestation unit [Niwa, H. et al., J. Gene 108, and 193-200] 
(1991) which consists of cDNA arrangement of mouse IL-2 prepared by the reference 
example 1, and a rabbit beta globin poly (A) signal sequence, pAdexlw (Hiromi 
Kanegae.) which is 42kb cosmid including the adenovirus type 5 of 3 Ikbs lacking inA 
[ El ], ElB, and E3 gene The cosmid cassette for a manifestation was built by inserting 
in Shizuko Harada, Izumi Saito, and experimental-medicine bio-manual 4, 189-204, 
1994, and the Swal restriction enzyme part of Yodosha (drawing 1). They are this 
cosmid cassette for a manifestation, and an adenovirus DNA-terminal protein complex 
(DNA-TPC) 293 KOTORANSUFEKUTO [ the cell (ATCC CRL1573) / with the 
calcium coprecipitation method ]. The recombinant virus containing an expression 
cassette was checked by digestion by a suitable restriction enzyme. A recombinant virus 
continues and is 293. It was made to increase in a cell and the virus solution was stored 
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by -80 **. The plaque assay on 293 cells determined the titer of the virus stock. (1) for 
in vitro infection of the adenovirus to TIL come out of and prepared, culture medium 
was removed from the TIL cell scattered on 12-well culture plate, and virus stock 1 50 
mul was added to each well. 37 ♦* - 1 - adding the culture medium for growth after a 
time incubation - a TIL cell - 2-3 ~ it Japanese-cultivated and mouse IL-2 transgenics 
TIL cell (TIL/IL-2) was obtained. 

[0019][Working example 2] tumor vaccine (B16F10/IL-2.) + Preparation (1) mouse 
IL-2 of a GM-CSF vaccine, the preparation retroviral vector MFG (Proc. Dranoff, G. et 
al.) of a mouse GM-CSF quantity titer recombinant retrovirus production clone LTR of 
Natl Acad. Sci. USA, 90, 3539-3543, and 2 ** of 1993 Eagl/BamHI fragmentation 
included (Long Terminal Repeat) (5200bp), every of mouse IL-2 prepared by Eagl/Xbal 
fragmentation (lOOObp) and the reference example 1, and mouse GM-CSF - three of 
the Xbal/BamHI fragmentation of cDNA were connected by T4DNA ligase, and it 
included in the plasmid (drawmg 2). The plasmid and pPGKneo which were obtained 
[H. Takeshima et al.. Nature, 369, and 556-559] (1994) by a calcium coprecipitation Mr. 
method. It introduces into psiCRIP [Danos et al., Proc. Natl. Acad. Sci. USA, 85, and 
6460] (1988), This was cultivated for one week in the culture mediimi containing G-418 
(GIBCO, 1 mg/ml), and the cell which forms a colony was extracted. Next, it is 
polybrene (Sigma and 8 microg/(ml)) about the culture supernatant of these cells. You 
made it infected with NIH3 T3 mouse fibrocyte (ATCC CRL1658) under existence. The 
genomic DNA of the infected cell was isolated, the titer of a virus was measured and the 
Southern blot technique estimated it as a copy number of the incorporated provirus. The 
introductory efficiency to NIH3 T3 is usually 1, It was 1 - 3 copy number in inclusion 
of a provirus per cell. lO-cm in which the cytokine secreted from an infected cell 
contains 10 ml of culture media 48 hours after scattering a 1 xlO^ cell to a dish, it 
assayed by ELISA (Endogen) (Table 1). 
[0020] 
[Table 1] 

, cDNA titer (copy number) Expression amount . 

mouse IL-2 2.0 6350 lU/ml mouse GM-CSF 2.0 13.5 ng/ml 

[0021](2) It is the mouse melanoma B16 (ATCC.) about the 

high titer recombinant retrovirus production clone of mouse IL-2 and each mouse 
GM-CSF selected by preparation (1) of a tumor vaccine (B16F10/IL-2-KjM-SCF 
vaccine). It introduced into B16F 10 (it receives from Whitehead Institute Dr. Glenn 
Dranoff) which is a high transition stock of CRL 6322. This transgenics cell was 
maintained by the Eagle's mediimi of Dulbecco who added fetal calf serum and 2mM 
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glutamine 10%, was processed by trypsin/EDTA, and irradiated with 10,000~rad X-rays 
using HITACHI MBR-1505 R X-ray generator. The exposure cell was washed twice by 
HBSS (Hank's Balanced Salt Solution), was re-suspended to HBSS by 5 xlO^cell/ml 
concentration, and obtained the tumor vaccine (B16F10 / IL-2+GM-CSF vaccine). 
[0022] [Working example 3] Cytokine-genes introduction effector cell 
(TIL/IFN-gamma) It prepared by the same method as preparation working example 1 

(1) of the preparation (1) mouse melanoma B16F 10 origin TIL. 

(2) The method of preparing the introductory recombinant adenovirus to TIL of the 
mouse IFN-gamma gene by adenovirus was performed by Saito, I. et al., J. Viol., and 
the strange method of 54,71 1-719 (1985). Namely, a cytomegalovirus enhancer, a 
chicken beta-actin promoter, The manifestation unit [Niwa, H. et al., J. Gene 108, and 
193-200] (1991) which consists of cDNA arrangement of mouse IFN-gamma prepared 
by the reference example 1, and a rabbit beta globin poly (A) signal sequence, 
pAdexlcw (Hiromi Kanegae.) which is 42kb cosmid including the adenovirus type 5 of 
31kbs lacking inA [El ], ElB, and E3 gene The cosmid cassette for a manifestation 
was built by inserting in Shizuko Harada, Izumi Saito, and experimental-medicine 
bio-manual 4, 189-204, 1994, and the Clal restriction enzyme part of Yodosha (drawing 
1). They are this cosmid cassette for a manifestation, and an adenovirus DNA-terminal 
protein complex (DNA-TPC) 293 KOTORANSUFEKUTO [ tiie cell (ATCC CRL1573) 
/ with the calcium coprecipitation method ]. The recombinant virus containing an 
expression cassette was checked by digestion by a suitable restriction enzyme. A 
recombinant virus continues and is 293. It was made to increase in a cell and the virus 
solution was stored by -80 **. The titer of a virus stock is 293. The plaque assay on a 
cell determined. (1) for in vitro infection of the adenovirus to TIL come out of and 
prepared, culture medium was removed from the TIL cell scattered on 12 -well culture 
plate, and virus stock 150 mul was added to each well. 37 ** ~ 1 ~ adding the culture 
medium for growth after a time incubation, and culturing a TIL cell for 2 - three days - 
mouse IFN-gamma transgenics TIL cell (TIL/IFN-gamma) It obtained. 

[0023] [It prepared by the same method as preparation working example 2 (1) of the 
preparation (1) mouse GM-CSF quantity titer recombinant retrovirus production clone 
of a working example 4] tumor vaccine (B16F10/GM-CSF vaccine). 
(2) . A tumor vaccine (B16F10/GM-SCF vaccine). B16F10 (Whiteheadlnstitute.) which 
is a high transition stock of the mouse melanoma B16 (ATCC CRL 6322) about the 
high titer recombinant retrovirus production clone of mouse GM-CSF selected by 
******(!) It introduced into acquisition from Dr.Glenn Dranoff. This transgenics cell 
was maintained by the Eagle*s medium of Dulbecco who added fetal calf serum and 
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2mM glutamine 10%, was processed by trypsin/EDTA, and irradiated with 10,000-rad 
X-rays using HITACHI MBR-1505 R X-ray generator. An exposure cell is 2 at HBSS. 
Time washing was carried out, it was re-suspended to HBSS by 5 xl O^cell/ml 
concentration, and the tumor vaccine (B16F10 / GM-CSF vaccine) was obtained. 
[0024] [Working example 5] Preparation of the preparation TIL of the preparation (1) 
mouse colon cancer Colon 26 origin TIL of cytokine-genes introduction effector cell 
(TIL/IL-2, TIL/IFN-gamma), Alexander, R.B.et al., J. Immunol., 145, and 1615-1620 
(1990), Matis, L.A. et al., Methods EnzymoL, 150, and 342-351 (1987), Improvement 
was added to the method of Livingstone, A. et al.. Methods Enzymol., 150, and 325 
-333 (1987) description, and was performed to it as follows. 6 - the fresh tumor lump of 
mouse colon cancer Colon 26 which transplanted to the feminity BALB/C mouse (it 
purchases from Charles RiverJapan) of ten weeks old — the inside of a fiill culture 
culture medium (CM) - 4 ** — 5 xlO^cells/ml - it was suspended. 1 0% fetal calf serum, 
2mM L-glutamine which carried out heat inactivation of CM, 5 xlO'^M 
2-mercaptoethanol, lOOU/ml penicillin. It is 100 microg [/ml ] streptomycin, 0.5 
mug/ml amphotericin B , lOmM 3-(N-morpholino) propanesulfonic acid, and RPMI 
1640 that added 70U/ml recombination Homo sapiens IL-2 (it receives from Shionogi& 
Co., Ltd.). TIL is mixed with equivalent weight of anti-CD-8-joint immune adsorption 
beads by 1 xlO*/ml, and it is 2 at 4 **. Time incubation was carried out. pelletizing the 
bead to which TIL adhered - cold CM ~ three - carrying out time washing ~ the inside 
of CM - 1 xlO^beads/ml — it was suspended, scattered on the tissue culture plate of 24 
wells, and incubated under 37 ** and 5%C02- The bead separated from TIL was 
pelletized and removed one day after culture. The exposure (10,000 rads) tmnor cells of 
a 2 xlO^ individual and the exposure (3,000 rads) normal splenic cells of the 1 xlO^ 
individual were used and stimulated per well to separated TIL. The invitro stimulus was 
repeated day by day [ 14 ] from the 7th. isolatmg TIL preparatively, when it becomes 
confluent ~ the inside of new CM ~ 2 xlO^cell/ml — it was re-suspended. 
[0025] (2) Mouse IL-2cDNA prepared by the reference example 1 to TIL prepared 
above (1) by the same method as introductory working example 1 to TIL of mouse IL-2 
gene by adenovirus (2) was introduced, and the mouse IL-2 transgenics TIL cell 
(TIL/IL-2) was obtained. 

(3) Mouse IFN-gamma cDNA prepared by the reference example 1 to TIL prepared 
above (1) by the same method as introductory working example 3 to TIL of the mouse 
IFN-gamma gene by adenovirus (2) was introduced, and the mouse IFN-gamma 
transgenics TIL cell (TIL/IFN-gamma) was obtained. 

[0026] [It prepared by the same method as preparation working example 2 (1) of the 
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preparation (1) mouse IL-2 quantity titer recombinant retrovirus production clone of a 
working example 6] tumor vaccine (Colon26/IL-2 vaccine). 
(2) The IL-2 quantity titer recombinant retrovirus production clone selected by 
preparation (1) of a tumor vaccine (Colon26/IL-2 vaccine) was introduced into mouse 
colon cancer Colon26. This transgenics cell was maintained by RPMI1640 culture 
medium which added fetal calf serum and 2mM glutamine 10%, and irradiated with 
10,000-rad X-rays using HITACHI MBR-1 505 R X-ray generator. An exposure cell is 2 
at HBSS. Time washing was carried out, it was re-suspended to HBSS by 5 xlO^cell/ml 
concentration, and the tumor vaccine (Colon26/IL-2 vaccine) was obtained, 
[0027] [The example 1 of an examination] The effect examination (1) in a lung 
metastasis system 

Feminity [ of six to 10 weeks old ] C57BL/6 Mouse melanoma B16F10 cell of the 4 
xlO^ individual was inoculated into the mouse (it purchases from Charles River Japan) 
at the caudal vein, and lung metastasis was made to induce. [As for E/T ratio=10:E/T, a 
several/effector cell (TIL/IL-2) tumor cell (B16F10) number is expressed], . [ which 
prescribed for the patient TIL/IL-2 prepared in TIL independence or working example 1 
from the 4 xlO^ individual vein two days afterward ] B16F10/IL-2 simultaneously 
prepared in working example 2 5 xlO^ individual hypodermic administration of the 
+GM-CSF vaccine was carried out The number of transition tubercles which was 
dissected 16 days afterward and produced in the lung from lung metastasis induction 
was coimted. It examined also about what does not perform vaccination only by TIL 
independence or TIL/IL-2 administration as comparison. A result is shown in Table 2 
and drawings. 
[0028] 
[Table 2] 
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[0029]TIL/IL-2 and B16F10/IL-2 By the group which used together and prescribed 
+GM-CSF vaccine for the patient, especially, reduction of the remarkable number of 
metastasis tubercles was accepted, and it has checked that the cancer metastasis control 
effect to a lung served as the maximum. 
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[0030][The example 2 of an examination] effect examination (2) in a lung metastasis 
system 

6 - mouse melanoma B16F10 cell of the 3 x 10^ individual was inoculated into the 
feminity C57BL/6 mouse (it purchases from Charles River Japan) of ten weeks old at 
the caudal vein, and lung metastasis was made to induce TIL/IFN-gamma prepared in 
TIL independence or working example 3 was prescribed for the patient from the 4.5x10^ 
individual vein two days afterward (E/T ratio=15). 5 xlO^ individual hypodermic 
administration of the B16F10/GM-CSF vaccine simultaneously prepared in working 
example 4 was carried out. The number of transition tubercles which was dissected 16 
days afterward and produced in the lung from lung metastasis induction was counted. It 
examined as comparison also about TIL independence, the thing which does not 
perform vaccination only by TIL/IFN-gamma administration, or B16F10/GM-CSF 
vaccination. A result is shown in Table 3 and drawing 4. 
[0031] 
[Table 3] 
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[003 2] By the group which used together and prescribed TIL/IFN-gamma and a 
B16F10/GM-CSF vaccine for the patient, especially, reduction of the remarkable 
number of metastasis tubercles was accepted, and it has checked that the cancer 
metastasis control effect to a lung served as the maximum. 
[0033][The example 3 of an examination] The effect examination (3) m a lung 
metastasis system 

6 - mouse melanoma colon cancer Colon26 cell of the 2 xlO"* individual was inoculated 
into the feminity B ALB/C mouse (it purchases from Charles River Japan) of ten weeks 
old at the caudal vein, and lung metastasis was made to induce TIL/IL-2 or 
TIL/IFN-gamma prepared in TIL independence or working example 5 was prescribed 
for the patient from the 1 xlO^ individual vein two days afterward (E/T ratio-50). 5 
xlO^ individual hypodermic administration of the Colon26/IL-2 vaccine simultaneously 
prepared in working example 6 was carried out. The number of transition tubercles 
which was dissected 18 days afterward and produced in the limg from lung metastasis 
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induction was counted. It examined as comparison also about TIL independence, the 
thing which does not perform vaccination only by TIL/IFN-gamma administration, or 
Colon26/IL-2 vaccination. A result is shown in Table 4 and drawing 5. 
[0034] 
[Table 4] 



HI m 






9- 








228±11 


lOO.O 


TIL 




105±29 


46. 1 


TlL/lL-2 




25±14 


11. 0 


TIL/IFN-r 




54±11 


23.7 


TIL 


Coion26/IL-2 


32±21 


14.0 


TIL/lL-2 


CoIon26/lL-2 


9± 8 


3.9 


TIL/IFN-r 


Colon26/IL-2 


21±12 


9.2 




Colon26/IL-2 


53+10 


23.2 



[0035]TIL/IFN-gamma, Colon26/IL-2 vaccine, or TIL/IL-2 and Colon26/IL-2 By the 
group which used together and prescribed the vaccine for the patient, especially, 
reduction of the remarkable number of metastasis tubercles was accepted, and it has 
checked that the cancer metastasis control effect to a lung served as the maximum. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Construction of the cassette for a manifestation used for IL-2 transgenics is 
shown. 

[Drawing 2] Construction of the recombination retroviral vector used for IL-2 or 
GM-CSF transgenics is shown. 

[Drawing 3]The result of the cancer metastasis control effect by the mouse melanoma 
(B16F10) vaccine which introduced the mouse melanoma (B16F10) origin effector cell 
(TIL) which introduced cytokine genes (IL-2), and cytokine genes (IL-2+GM-CSF) is 
shown. 

[Drawing 4]The result of the cancer metastasis control effect by the mouse melanoma 
(B16F10) vaccine which introduced the mouse melanoma (B16F10) origin efTector cell 
(TIL) which introduced cytokine genes (IFN-gamma), and cytokine genes (GM-CSF) is 
shown. 

[Drawing 5]The result of the cancer metastasis control effect by the mouse colon cancer 
(Colon26) vaccine which introduced the mouse colon cancer (Colon26) origin effector 
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cell (TIL) which introduced cytokine genes (IL-2 or IFN-gamma), and cytokine genes 
(IL-2) is shown. 

DRAWINGS 
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[Drawing 2] 
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[Drawing 4] 




TIL TIU TIL TIL/ - 



0 2 



B16P10 TIL or TIL/IFN-T 

(BA=1S) L». 

ajBiim I.e. 

aft 7 ^ f - > : B16P10/GH-«CF 



+ + 

16 a 



[Drawing 5] 
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yt^ij-fytsmt^^-mm (uk). ^tcimmm^vt 
im^m 5 ] X 7 X ^ -mm \c mx-r ^^y^vti^ 

>lfE?3b^ ^y^-u^^y (iL) -2i@e^TfeS 

mWMr? ^uyy-'Juu x-ifiiMB^ (GM-CSF) 5i 
e^^. ^y^5i~n^4^> (IL) - 2 ji£^-?t7)^>^< i: t 

[00 0 1] 

U 1i^\z.um\z{t. •9-^h;^^>iie^^^AL/cx 
^x^iSy-lfflfiir^t-f h;^-r>a&?*fli^iffll^ti:^A 

[0 0 0 2] 

t^st>^. ®ffi^ii5ES^{TNF)-a. i3. >fy:$'-7x 
av(lFN)-a, j3. y. V^-a^t'^^ydD-l^HO 
ct^JC. MlK^tCjtfLTin vitro T'it'JSW^l^mWJ^ 

4.6, 7. 8. 9, in. 11. 12^if<7)J;-^tC4(*i?)^lSx7 

®IL-3, IL-6. ^feil^-7^n7T->^=3ax-$iJiSa7- 

(GM-CSF) > ^a^ilox-$rMS^(G-CSF) . 

^(Sr,F) ^H(^)J:3ti:fifiOSia5«ffitz:f*54{*<0@yf'Pffl 

[0 0 0 3] ^ etc. 3a^'9-'i'h;tj^>iii£?^gAti:j; 

mrd (LAK). SBBapai&ttTaird (ctl). lijgisssu^/^ 

«(TIL) :Q:^tC#AL. ®A)al8a3b^e»i^^n5+^^ h 



y/<S:&gttfbLTSiftft«S6^i«4i)/c»3. TIL icUm 

^iTl^'^SCNishihara et al.. Cancer Res., 48. 4730. 

1988s Miyatakeet al., J. Natl. Cancer tnst., 82. 2 
17, 1990 . Itoh et al., Jpn. J. Cancer Res.. 82. 1 
203. 1991) o TIL ^(O'^-fhtt-^ymST^Xli. C 

[0 0 0 4] t>5-— D«Uhn«>^;l/X^^:$?-^^lc 

mk^f&mmb. ^(D'rr^xmi-rMB^imxmmm 

^ISnbTl^S (Fearon et al.. Cell, 60. 397, 199 

0) . L^^L^A^e. cn^iti^rnhrmmmz^L 
0. '^rc^f^mm^ti^5mfi-^immt^rj:'^tixis 

[00 0 5] 
[0006] 

rsmmiz-oi^x&iMm^^'nrytzm^. "^-Chtt-^y^M 
f£^^©ALfcx7x^^-^B^i:^t-r h:^'<>iii5? 

^mmm«smxLrzmm'y ^^y^mntti^^i. 
J: < ^M^mfjmm'^nxmmmi^^twtmimMiti^ 

[0 0 0 7] ^^^5*.. *^P;jti. "9--<h;^j^>iBfi^ 

^« A L fcx 7 X ^ ^ "fflss i: -^t ^ h :^ vae^^n 

[0 0 0 8] OT. ^mn^nm\mm^^. imm\z 
^\.^xm'^ti^^-cvti^ym^^t\u wm^^ 

D7r-'>"aDx-Jiiig[H^(GU-csF). -rv^-n-i'^ 

y(IL)-2. TL-3, IL-4, IL-6. IL-7.IL-10. lL-12. IL- 
13. IL-15. ^y^—u-^^y-\a (IL-la) . ^y^ 
-D-r^^VU-fey^-l 7>:5f=fxXh(IL-lRA). ffi^ 
ig5ES^(TNF) -a. U h^S/>(LT) - /3. 
np--$iJfflS^{G-CSF) . ^^D7 7->^:3D--fiJ 
50 ijaa?(M-CSF) . -r>^-7xD> (IFW-y. -^^n 



ycDNA/)<^D-->^^nTl^5 [th CM-CSF cD 

NAtCOI/^Tti Wong eu al . . Science. 228. 810-815 (1 
985). t:hIL-2 cDNAtC"3l^Tt± Taniguchi et al.. Na 
ture. 302. 305-310 (1983)] . fch IFN- y cDNA K-O 
l^Tti Gray et al.. Nature. 298. 859-863 (1982)lo 

U-XSiMfB (PCR) ^i07?at-St-:?T(k^MtC^ 

[0 0 0 9] *^^il!^^:^3l^Tx7x^^-WdJ^^i. «5 

t^tt^ytsmt^^'y-mm (lak), fflflSB#i4T$fflBa 20 

Adexl ISaito. I. et aK,J. Viol.. 54. 711-719 (198 

[0 0 10] -73. *^PJ3^cu^^llJS7^^>i:^i. ± 30 

[001 1] CCT'lsgM^nSUhD'>^;UX-<^^- 

X'&n\mKWS.i£nr^^^t\ »mf. e-sosse 40 
8 ^4^$atciigs;jnSv mfc. a-scc. pu ^ pEm 

;l/X-^^iS?-ti:. gW«iie7/)^#A^nfcci::&5iS 

X^K^^'V^XLT. ^^2 X ^-Am , H'CRIP. M'CRE 
(Danns et al . . PNAS. 85. 6460-6464 (1988) l?f^O/^y 

m&^mmr^ct\z^':>x. ewt-r^iie^^^ssA so 
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®^Mtcti«asao^fe«ctcSA5n/iS^:&HE7 

[0 0 1 2] •*MhA>i'Viafc7;b^^A^nrcIl 

iS^lO. 000-150. 000 rad (DX^^m%i'ik. 

{?9^if?L?sw0s> {i¥±s«v mis. mi±& 

afe7^Ax7x^^-aifiStK^7^^>ti:^^0$^ 

[0 0 1 3] ^^^mwm&^fhmwKDmj-mmtLx 
It. m^(DmMi^. mmp^m(D±^t^^(j)imt. mm 

^6tc. :^nmoyM&'?ihmm(oii^^\c&rcox 
it. ;e3x'-x;uarT. m&^mxmu ^tcimm^ 

m<Dm&'?'i^mm(Dm-'^mu. ^ss. isgy. s^^c. i94 

xit-BMrzK>-^)-^ hti>cymin'i'<ommicLx. 

0.1—100 mgCOlBSA^il^T^So 
[0 0 14] 

-fx. ^n, •i^v. ^^S^IfoSdl^tci^i^JnjSjigtt 

[0 0 15] 

%B;!(DlEH^I?g^"r ^ t,(OXitrj:\,\ 

[■^MD V>XIL-2. vi^XGM-CSF. St/vi^XlF 
N- y^DcDNAti. V»>Xi^B$U V/^l^^Om R N A^rffll^T 
RT-PCR (Reverse transcripiton-polymerase chain rea 
ction)ii^cJ:»5iJISiLfCo PCR ^ffdii:^.U v^XIL 
-2JC«LTtii;(TtC^^:/^^'7-#479. #480. "^-^X 
GM-CSFtC*tLT(±l:>(T^i:/T^'ry^^'7-*477. #478. V 
'^XIFN- y U:jyLTli:J;(Tli:^-ry'^'<V-#485. #486 

[0 0 16] :f'y^-7-(H79) : CCGAATTCTACACACC AT 
G TAG AGO ATG CAG CTC GCA TCC TGT G 
7*^-Cv-(«480) : C TGT CAA AGO ATC ATC TCA ACA A 



GC CCT CAA TAA GGATfX CC 

-TV— (#477) : rXGAAHCTAGACACC ATG TGG CTG CA 

G AAT HA Cn nc CTG GGC 

^v^-^-mn) : c ccc m gaa tgc aaa aaa cca a 

GC CAA AAA TGA GGATCC GG 

7'^^V-(#485) : CC GAA TfC TACA CACC ATG AAC GC 
T ACA CAC TGC ATC HG GC 

-fy-^^-iUm : C AGG AAG CGG AAA AGG AGT CGC T 
GC TGA GGATCCCG 

[0017] mmm n -^^hti^ ym&'fmxx. 
7x^^-fflHa (TiL/iL-2) (Dmm 

(1) VB16F10S*TIL (DfMM 

Til (DlM^it. Alexander. R.B. et al.. J. Immunol.. 

145. 16)5-1620 (1990). Matis. L.A. et al . . Method 
s Enzymol.. 150. 342-351 (1987) . Livingstone, A. 
et al.. Methods Enzymol.. 150. 325-333 (1987)|g^ 

oy^jmc^^^M^Tixfco^oicLm-Drco e ~io 

3i^<0«H4C57BT76 ^-^X (Charles River Japan J: 
A) tC^ffiL/c:V^X;^^y-^B16(ATCC CRL6322) (D 
JgS^ttT^i>B16F10 (Whitehead Institute Dr. Glenn 
Dranoff^t)A#) (?)ST»JfeM^«^^^igglgift (C 
M) *tC4 rT'5 X 10^ eel Is/ml ^MLTCc C Mti. 
^gftL/ci0% ^>^^\^!tm. 2iS 5 X 

10- 5 M 2- /;l/:^yhx^y-;k loou/mi ^zii/^) 

V, 100 /lg/inlXhU:/hT^S/>> 0.5 fig/ml 7> 
•4->xUiyyB. lOmM 3-(N-t;l/.t;Uy) 
>Bg. Rr/70U/mim^>mnML-2 (^SHilJ^ (ffi) 
J:DA^) i&^j!lOLfcRPMI 1640 Tfe^p Vl^mSO 
fACD-8- IS^^fffKStl-X^l XlOVmlT'il^L. 4 
"0X^2 mtH>^:L<-hLrco TIL A^{*ffiLfctf-X 

11- ?b'y hfbLx ?^CMT3 lEliJti^L. CM^Ull xiO 
^beads/ml ^^L. 24»> x;l/f7)ia^lgS:/U- htCjf 

37"^ 5%C02 TT^V^Ji^-bL/io B 
TIL A^65JSiLrut£-X^^U'y hfbU l^£L 
fco ^SILfcTIL tc»:;x;l/^fc^3 2 xio^ mom^{\o. 

000rad)ai^i«. rj:P,lf{c\ XIO^ fi^OMS^ (3.000ra 
d)iE^fl¥«^;^U^T$lMLr£:p in vi tro$iJ}ja^7 03b> 

TIL ^^^SlL. 8T/'C^CMfj3tC2 XlO^cell/mlSlKab 
/•Co 

[0 0 18] (2) 7-r/«>Y;l/Xt£:J;Svi7:^iL-'2i@e 
^OTIL ^^?D^A 

ffi^jftx.7xy'>-Y;UXi&liaSi-r^7?Sti. Saito.I. e 
t al.. J. Viol.. 54.711-719 (1985) (D^^lC^^^j 

•7'>X1L-2<7)cDNAE^K ^tr-y h-/5-^"nVfy.1?U 
(A) i/^:^;l/S2^J;b^^^5fgfga--y MNiwa. H. et 
al.. J. Gene 108. 193-200 (1991)|^. ElA. ElB, 
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ci:l/E3ja<E^^i^<31kb^07-ry«i;'r;l/X^'ry5 
tf42kbnX^ KTSSpAdexlw (ffl^lT^SH. i^fflS.i* 
?s n^m^^U^'T-:xy)V 4. 189-204 . 

1994. ¥±tt) OSwal3iiMffi^^riP{4lcfliA-r^Ci:tc<}: 
oT5SSffl3X^ F:^-lr«y h^<gSL/c (H 1) o 
^Jiffl^X^ hVj-b-y h t7xy•'7^;l/XDNA-^- 
=:^;l/Sam^^* (DNA-TPC)^293 *fflBa(ATCC CRL1573) 

T293 ffl]BaTi@5®^-it. ^-(jixmm^'Bo tx^mt 

tco *>'i';l/XXh y^^tO^-r'i?--*i293lffljrdi±T<3C)y-7 
^/77'yfe'YtC<t-DT|*^L/co (l) TEHSLfcTIL -\ 
i?)7xy ^'I'^bXiDin vitroSS5:0/c:46ti:. ^^}&^\2 

-•i7x;P^Syu-hlcJSi/^/cTiL aiieA^^ltt. ^-^^ 

x;l'tC'>-r;l/XXb*y^l50 /il ^ftPX./Co 37t:T'l St 

fm-Yy^a-^^-i/aytfe. tmm^m^mtQU til a 

ll@^2 -3 BlgSL. V'^XIL-23ie^#ATIL lfflS§ 
(TlL/IL-2) ^tf/Co 
20 [0 0 19] mmmZ] mm^=i-y (BIGFIO/IL- 
2 +GM-CSF7^^>') OmW. 

(1) V^XIL-2. V^XGM-CSFSiJf-r^^-jH^SI^U 
h D ^ >r ;VX ^4 ^ n - XOI^gi 
L/hn'j7^;l/X-^^^— MP G (Dranoff. G. et al . , 
Proc. Natl. Acad. Sci . USA. 90, 3539-3543. 1993)«0 
2 O^OLTR (Long Terminal Repeat)#tyEagI/BamH17-^ 
(5200bp)> Eagl/Xbal 7^ > h (lOOObp). 
t£^U\Z^nm \ Tf;liS(Lfc:V^7XIL-2. T'>XGM-CSF 
f7)^cDNAfOXbaI/BaiDHI7^yp«y h^OSO^T 4 DN A 

3D ■7'i'y-xT'o>5:i>T'y^x^ K^c^a^3A^/'£ (ig 

2) o ?#^n/c:/'7X^ Ki:pPGKneo [H. Takeshiroa et 
al.. Nature. 369. 556-559 (1994) ]^:^;l->^ 

t)^PCRlP[Danos et al . . Proc. Natl. Acad. S 
ci. USA, 85. 6460 (1988)1 tCtiAL. t:n^G-418(GI 

BCO. Img/mD^-^tfiS^tCT Dlfa^SL. 30--^ 

±?f^polybrene(Slgma. 8;xg/ffll) 1^feT> NIH3T3V»i7 

T^mmmu (atcc cRLi658)tc^.^^-y:/co &mm 

-ai;LTB¥<BLfCo NlH3T3-\Q«A^!l4s«3iB#. i «8 

iatcot:/n»i?'r;bxoffi^ii5t^T'i -3ntr-ST^ 

^^JttlOml^t^tflO-cm x-r 'yi^itci xio^ Wd^rjSi^ 
tcAS^mmc. ELISA (Endogen) J; 0 7'y-t'l' Lfc 

(Si) c 

[0 0 2 0] 
[£l] 



(5) 



8-127542 



cDKA 



2.0 
2.0 



[0 0 2 1 ] (2) !lS7^^>(Bl6FlO/IL-2+GM-SCF 

^ ^ ^ -aj^m u h D '^-r ^ n - y ^ V X 

P<5y-VB16(ATCC CRL 6322) f7)iSS^f^T^^B16FlO io 
(Whitehead Institute Dr. Glenn Dranof f .fc 0 A^^) tC 

r«#L. h V/EDTA T-ML. HITACHI MBR-15 
05R x-ray generator lO.OOOrad aDXlS«:Sg9} 

LTza MS*M3tiraSS (Hank's Balanced Salt Solutio 
n) T'2 leI}^ti?^L. 5 XIO^ cell/ml Oa^'T'HBSStCB 
@SL. (B16F10/IL-2 -fCM-CSPy^^ 

[0 0 2 2] [UIJgi5ij3] ^^-^ h:^>r>3ieT-®Ax 20 
7xi^^-m (TIL/IFN-y) Oil© 

(1) -7^X;^^y-^B16Fl0d35f^TIL OSH^Si 
^SSPi (i)^fWl^oyA-StcJ:»3HiS^Lfco 

(2) 7-fy'^-f;UXtCJ:^V't7XIFN. y3§ed^OTIL 

m}S;^7xy»^'i';l/X^iiiJt-57?Sti> Saito.I. e 

t al.. J. Viol.. 54.711-719 (1985) 0^tetCj;t)?T 

o/co '9-^h><**n«>^;UXx>/Ny-9— , 

v^XIFN-yiTDcDKAE^J. 5 li h - ^ -'^t'd l£ VjI^U 3o 
(A) i/^--t;l/ffi?lJ;b>?>:&S56^a.-*y MNiwa. H. et 
al.. J. Gene 108. 193-200 (1991)l^x ElA. EIB. :}3 
ctUFE3jie^^i^<31kbi07-ry^'<;l/X^-r:;^5 
tr42kb3X^ KT*£SpAdexlcw (S^ff^SH. JgBg^}* 

?r®75. ||l^g^/^'r^^Xa7;l/ 4. 189-204 . 
1994. ¥±t±) ^OClaTMPSP^gPtetC^^-AfacliltCj: 
oT?g3EffiZ3X^ K:^-t:')/ h:&<g||L/c (^ I ) o CO 
fgam^ix^ K?b-b'y ^i:7xy'>-<;^XDNA-^5?~ 
^•t;^5d^t^^* (DNA-TPC)^293 liBiS(ATCC CRL1573) 

3K:^-tr'y h<7)Aofc^^g|;^»>'Y;l/X«iS^&S«JR8»tg 
ic^^ mitic ^ T5SiS L fco ffi^^^ ^ ;UX til^i > 
T293 fflflBT'lgJS^-ti:. ^-r/UXrgiS^-SO -CTBtIEL 
/Co *i;^;l/XXh'y^(?3^>f'^-{i293 lfflfla±T'iD7^7 
-^7'y-tr'<tCj;oT^^Lrc, (1) TlSISLfcTIL -\ 
C07'ry'i7'Y;l/XiOin vitro^SiO/ci^tCx 1SS?&^12 

x;UC»i;-r;l/XXh7^150 /zl ^iD^fCo 37TT'l m 

m^2 -3 assL. •=7»:?xiFN. yse?»ATiL mm » 



6350 lU/ral 
13.5 ng/ml 

(TIL/IFN-y) ^&?ffCo 

[0 0 2 3] [ii]!ffit?y4 ] mm^y^'^y (bi6fio/gm- 

CSF 7^^^^) tDSSS 

(1) V'!7XGM-CSFig^-f ^-ffii^^^^ U h n'^^'Y/UXit 

^M2(i) tmm(o-h'mi^^^mmLrco 

(2) H-l67^f'>(B16F10/G«-SCF7^^» (Ofm 
(I) T3ltRLrcV>>XCM-CSF£Dig^^i$'-ffl^mUh 
n^>i';UXMi^n->;&v*i7Xp<7y-vBl6(AT(X C 
RL 6322)COifi5l£^1*T*feSBl6F10 (Whitehead Institute 

Dr. Glenn Dranof f J: »5 A?) tC^ALfco 
AiMSatix 10%'>>'l]f!!eifiir9*5cfcl/2mM ^'';l/:$'^>^?^ 

/EDTA TjaML. HITACHI MBR-1505R X-ray generator 

lO.OOOrad (DXWH^m^i LtCo mMMMitmS 
X'2 iHiaj^L. 5 XlQfi cell/mieOrlfiTHBSStcSK® 
L. mmv^^y (B16F10/GM-CSF 7^-^» ^^ifCo 
[0 0 2 4] C^»J5] "9-^ h;^-r>3ie^aSAx 

y^L^^-wm (TiiyiL-2. til/ifn-v) ^di^s 

(1) V'>X:A:flilSCQlon 264*TIL (OWm 

TIL Alexander. R.B. et al.. J. Immunol.. 

145. 1615-1620 (1990). Matis. L.A. et al.. Method 
s EnzynjQl.. 150, 342-351 (1987) ^ Livingstone. A. 
et al.. Methods Enzymol . . 150. 325-333 (1987)fSic 
O^Jffitcaa^ijn^TLXT^JzotCLTtTorCo 6 -10 
M^iOit1tBALB/CV»i?X (Charles RiverJapanJ; OWA) 

{c^iiLfcvt>x;^Si?scoion 2^(Dmt^mm^^% 

^eSSitt (CM) tT5 XIO^ eel Is/ml jg^b 

fco CM{±ift^«fbL/-clO% ^lym'R^m. 2inM 
^^y. 5 XIO-^M 2- hX^/-;k lOOU/m 

l^-v'UX 100 /ig/mlXhUyhV^i/V, 0.5 /ig 
/ml 7>:!^xUi^>B. lOmM 3-(N-^r;l//f^ 'J /) T^O 
/^VX;l/^l^>g^. Smou/miffl^^«Ji;lthiL-2 (Iglffg 
(^) J:OA¥) ^?S*aLfcRPMI 1640 TSSo Tl 
L ^^fi^OfiiCD-8-*S€rft;S9ft«t:-Xi:i xioVmiT- 
ig^U 4 "CT2 ^Fm-O^a-^-hLfco TIL AMrTg 
Lfc\£-X\t^\y-jV{tL. ?tCMT3 ®i^?l'L. CM 

^^5^z:l X 10^ beads/ml WML. 24^ x;i/to*saiSsyu 

-htciSfr. 37t. 5%C02 TT*'<y^D.-<-VLtco 
3 1 Bfg. TIL ?b>^^ggLrckf-X^-<U*y hfkL. ^ 
SLfco 5^^L/cTlL tc»>x;l/^rc02 xio^ flatOgSftf 
(lO.OOOrad) ESlffiR ^C^WCl X10« <@03BS|*(3.0 
00rad)iE^fl!?»^ffll>TML/Co in 
B*>6HBfiFtCl8^)3IL/co ::^yy)\^:^yY\^rj.^tct 
ttTlL ^»I\{U «fifc:35:CMf^tc2 XlQScel l/mlSSJS 



(6) 



8-127542 



Co 0 2 5] (2) 7x/»>>r;U;^tC<tS'7«i;7.IL-2lie 

L '\#^fl?»Jl Tll^SLfcV'i7:;;^IL-2cDNA^»ALs 
(3) rx/'>'r7l/;^tCj:i,V*>XIFN-ySfE^iOTIL 

^7XIFN- ySfs^SATIL « (TIL/I FN- y )^?#/Co 
[002 6] mmmS\ MV^^V (ColonZe/H 

(1) v«:7XTL-2?^i$''r u h n»>^;i/XiSl^ 

(2) (Colon26/IL-27^'^y) COii§a 

(1) TmiiLrzii'2^^^^-m^tkX}yhu^^)V7. 

&^mxmmit. m ^zySk}^ikm^J;iZS2mUif)V^^ 

>^asiabfcRPM1164QiSiaT'^jtL. HITACHI MBR-15D5 



20 



10 

R X-ray generaLor ^JfJl/\ lO.OOOrad OXB^m^L 
fco 5B|*8BflStiHBSST'2 Islifti^L. 5 XIO^ cell/ol O 
rgJtT'HBSStuHSfflL. ^SV^^f-V (Colon26/IL-27 

[0 0 2 7] [ummi) wfe^s^ctifrtsscbSK 
K (1) 

6— 10M^iOJS1tC57BL/6 V^XCCharles River Japan 

ctowA) tj:4 xiosffl^ov^^x^^-^y-vBieFioaesa 

fe§U>ti|IS65^J UCTiJISL/cTIL/lL-2^4 XIO 
« m^MJa^iSi^LrclE/l ratio=10:E/T l^Jiyx.^^ 

-fflsa(TiL/iL-2)a/)iaiiffij!a(Bi6Fio)a^^-ri » 

2 H:TilSLfcB16F10/IL-2 -f GM-CSF7 

TIL feSlHiTIL/IL-2}e4iD^T'9^f->S4^ 

[0 0 2 8] 
[^2] 



m m 














209 ±37 


100. 0 


TIL 




176±25 


85.4 


TIL 


BI6F10/IL-2 +GM-CSF 


87 ±28 


42.2 


TIL/lL-2 




138±34 


87.0 


Ta/IL-2 


B16F10/1L-2 +GM-CSF 


44x2S 


21.4 



[0 0 2 9] TIL/IL-2i:Bl6FlO/IL-2 +GM-CSF7^^y 

[0 0 3 0] mmmz] mimmctsif^^^^m 

K (2) 

6 --lOM^OiffittCSyBL/e V^X(Charles River Japan 

^K>mx) tea xioJi{iiov»>x^^/-vBi6Fioifflfla 



xio^ PfJMJ:»3}94Lfc(E/T ratio=^l5)o (HB^tC^SS 
glj4ti:T^SiLrcB16F10/GM-CSK v^'^y^^ xio^ fla 

iUfcfim^il^a^Sf^fco 1:1:1$ i:LTTIL m TIL/ 
IFN-y^-^£j:>^T'7^^>S4^fTt)^l^t>0. ^§0^ 
tiB16F10/GM-CSF 9 ^^>i9:#O^^tCO0^T*>KS^L 

[003 1] 
[^3] 



















303±29 


100. 0 


TIL 




253±26 


83.5 


TIL/fFN-r 




J17±35 


38.6 


TIL 


B16F10/GM-CSP 


102±17 


33.7 


TIL/IFN-r 


B16F10/GM-CSF 


52± 9 


17.2 




B16F10/CM-CSF 


133±4S 


43.9 



[0 0 3 2] TIL/IFN-y^ B16F10/GM-CSF 7^^>^ 



50 



[0 0 3 3] [^g|ffll3] fl$S»?&li:^3ttS?c!l«a 
K (3) 

6 --10il^i?3flS14BALB/CVt7X (Charles River Japan<t 
\rL2 XIO* liOV'^X^^y-Vi^llfflColon 



(7) 



I^PffW 8- 1 2 7 5 4 2 



11 

mill feSlHiUfifiCTSmTSIHLfcTIL/IL-Zt 
fctiTIL/IFN-y^l xio^ iStlHlRc}: L/c (E/T rat 
io=50)o |olB#tC||Jg^J6 ti:TSSL/cColon26/IL-27 ^ 



12 



TTIL TIL/IFN-y}a40^T7^^>S^^l7t) 

[003 4] 
[^4] 



m 


n 














228±ll 


100.0 


TIL 




105±29 


46. 1 


TIL/IL-2 




25±14 


11.0 


TIL/IFN-T 




54±11 


23.7 


TIL 


Colon26/IL-2 


32±2l 


14.0 


TIL/IL-2 


CoIon26/IL-2 


9± 8 


3.9 


TIL/IFN-7 


Colon2G/IL-2 


21±12 


9.2 




Colon26/IL-2 


53±10 


23.2 



[0 0 3 fj] TIL/IFN- y i:Colon26/IL-2y fe^ 
Xi^XtlWJM-lh Colon26/IL-2 7 d?^>^«fffl 

[lilMOf0^:&ltt0^] 

m 1 ] IL-2iae^SAtCffll^5fil3Kffl*-b-y 

[02] IL-2. ^/ctiGM-CSFjte^^AtCfflV^Sffi^ 

ms] •9-^h:^Y>'jiE-?(IL-2);&^ALfcV':7X 
>«5y--7(B16F10)43fcx7x:^^-|fflBa{TIL) t"^^ 
h:^-r>a{E7-(IL-2 +GM-CSF) ^^AL/cV^;^;^^ 



[0 4] h;0>l'V}Ifi7-(IFN-y) ^JgAL/iV 

•i^ X p< ^ y - (Bi 6F10) d3*x 7 X ^ ^ -ifflsaai l) t 

-^^ h:^^>ae^(GM-CSF)^^ALfcV'j7X>«^/- 
•7(Bl6FlO)7^^VtCi:S«$fi^aif&jamoseai«:/1^ 

to 

[05] h:^^>']ie^(IL-2 tfc«IFN-y) ^ 

2|ALfcV'>X:^|li^(Colon26) i*X7x^:$?"ffl3a 
(TIL) ^+|-^h:^>l'>5i{E^{IL-2):&®ALfc-T7X;*c 
agja{Colon26) 7^^>tJ:J:S5ffife^»J«&m^O*am^ 



:0i] 



(Sn ]) 



(Swa n 







cDNA 


jproBOter 



ABIA BIB 



A 83 



[02] 



LTB SD 



LTR 



/ 



Xbal BaiHI Bigi Xbtl 

IipwtI law"' 

' (lOOObp) 



LTB 



fiacI/Baotfl mit 
BftKl BaoBl 

SO S>\ / LTR 



(SOOOfap) 



ITS SD 



X BaffI . Xbal BaaHI 



(B) 



W»W8- 1 2 7 5 4 2 



14] 




TIL TIL TIL/ TIL/ 
IL-2 lL-2 



D 2 



- + - + 



16 B 



B16F10 TIL or TIL/a-2 



400 



300 



200 



100 



TIL TIL/ TIL TIL/ - 

ira-y iPN-r 

tt«W> --- + + + 

0 2 16 B 



BI6F10 TIL Of TIL/ira-r 
CB/T=15) l.v. 

m«7^f->:Bl6P10/Gll-SCP 



(9) 



PffW 8 - 1 2 7 5 4 2 



[US] 




TIL TIL/ TIL/ TIL TIL/ TIL/ - 
IL-2 m-y IL-2 [PN-r 



0 2 



18 B 



CoIobZB til or TIL/lFN-r 
^ TIL/lL-2 
• (BA-50) l.V. 

B«Wy i.e. 

MlB'7^'f-> : CoUn26/IL-2 



